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PROGRAM  6  TEHNICAL  INTERCHANGE  MEETING  TIM) 
ROME  LABORATORY 
11,12  FEBRUARY  92 
PROCEEDINGS 


1.  BACKGROUND. 

1.1  Rome  Laboratory's  Intelligence  Data  Handling  Division  (RL/IRD) 
held  it's  second  annual  Technical  Interchange  Meeting  for  Program  6 
research  and  development  on  11  and  12  February  92.  The  TIM  was 
held  in  building  240  and  consisted  of  RL/IRD  personnel  and 
contractors  of  on-going  6.2  and  6.3  programs.  A  complete  agenda, 
list  of  attendees  and  set  of  briefing  slides  is  attached. 

1.2  The  objective  of  the  TIM  was  to  provide  an  informal  forum  to 
hold  discussions  of  on-going  work  in  the  areas  of  Al/expert  systems, 
database  technology,  neural  networks  and  natural  language 
understanding,  and  to  present  an  updated  roadmap  of  future 
direction.  Briefings  and  demonstrations  of  current  work  were  given 
as  part  of  the  TIM  to  stimulate  open  discussion  and  participation. 
Selected  Intelligence  Data  Handling  operational  systems  were  briefed 
and  demonstrated  on  the  first  day  to  give  the  attendees  a  feel  for  the 
operational  environment  as  it  exists  today,  and  where  some  of  the 
technology  currently  being  developed  might  be  used  in  the  future. 

2.0  SYNOPSIS 

2.1  Mr.  John  Salerno  (RL/IRD)  kicked  off  the  TIM  with  an  overview 
of  the  intelligence  environment  as  it  exists  today.  He  proceeded  to 
give  a  notional  IDHS  architectural  overview.  This  was  followed  by 
the  program  6  perspective  of  the  IDHS  as  a  set  of  databases 
connected  to  a  local  area  network  and  accessed  by  display 
workstations.  He  went  on  to  discuss  the  Intelligent  Predictive 
Assessment  System  (IPAS)  2000  concept  and  how  Program  6 
development  will  "plug  and  play"  in  the  IDHS  environment.  The 
agenda  for  the  TIM  was  presented  and  discussed  briefly  as  was  a  list 
of  items  for  thought  and  further  discussion.  In  concluding  his 
presentation  Mr.  Salerno  stressed  cooperation  among  all  parties  to 
ensure  the  successful  development  of  the  IPAS  2000  concept. 
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2.2  The  first  "block"  of  the  TIM  consisted  of  briefings  and 
demonstrations  of  operational  IDHS  systems  and  programs.  These 
included  the  Defense  Automated  Warning  System  (DAWS),  Computer 
Aided  Tactical  Information  System  (CATIS),  Modular  Architecture  for 
the  exchange  of  Intelligence  (MAXI),  and  Extended  Integrated  Data 
Base  (XIDB).  Briefings  of  all  IDHS  programs  were  presented  at  the 
unclassified  level  in  the  IR  conference  room  while  demonstrations  of 
DAWS,  CATIS  and  MAXI  were  conducted  in  the  Intelligence 
Information  Processing  Facility  (IIPF)  at  the  SCI  level. 

2.3  The  second  "block"  of  the  TIM  was  an  Operational  IDHS  briefing 
presented  by  Mr.  Steve  LaFata  of  the  480th  Air  Intelligence  Group 
(AIG).  (The  480th  AIG  will  soon  become  the  Air  Combat  Command 
(ACC)).  Mr.  LaFata  conveyed  the  480th  AIG’s  mission  as  it  stands 
today,  and  addressed  their  changing  requirements  in  order  to 
support  the  ACC  Intelligence  Network  (ACCINTNET).  He  presented 
an  overview  of  the  current  IDHS  systems  in  use  today  and  a  future 
IDHS  architecture  diagram  (CIRC A1 996)  representing  ACC.  The 
proposed  architecture  provided  insight  into  potential  areas  for 
program  6  technology  transition  in  support  of  their  changing 
requirements. 

2.4  The  third  "block"  of  the  TIM  was  an  IPAS  2000  briefing 
conducted  by  Mr.  John  Pirog  (RL/IRDS).  Mr.  Pirog  briefly  discussed 
IRD's  R&D  program  and  provided  insight  into  a  future  IDHS.  A 
formal  roadmap  was  presented  depicting  the  entire  6. 2/6.3  program 
as  it  currently  exists  through  the  FY99  timeframe.  Mr.  Pirog  made 
reference  to  the  RL  Technical  Report  91-319  entitled,  "Research  and 
Development  for  Intelligence  Data  Handling",  which  will  be  updated 
as  a  result  of  the  TIM. 

2.5  The  fourth  "block"  of  the  TIM  was  the  heart  and  soul  of  the 
agenda.  Individual  6. 2/6. 3  research  and  development  programs 
were  briefed,  and  where  appropriate,  demonstrations  were 
conducted.  The  programs  included  message  processing/natural 
language  technology  (i.e.  Generic  Intelligence  Processor  (GIP), 
Advanced  Reasoning  Theory  (ART),  Warning  Information 
Dissemination  Experiment  (WIDE),  and  NLU  Speech  Integration), 
neural  network  technology  (i.e.  Connectionist  Networks  for 
Information  Exploitation  (CONNIE),  database  technology  (i.e.  Query 
Support  Processor),  and  expert  system  technology  (i.e.  Cooperative 
Knowledge  Base  Architecture  (CKBA),  Prototype  Intelligence 
Processor  (PIP),  and  Indications  and  Warning  for  Defense  (IW4D)). 
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The  briefings  provided  a  technical  overview  of  the  individual 
programs  as  well  as  a  program  status. 

3.0  Conclusions 

3.1  RL's  TIM  provided  a  valuable  forum  for  presenting  current 
work,  sharing  ideas  and  giving  constructive  feedback  in  an  informal 
atmosphere  on  the  6.2/6.3  program.  In  the  way  of  action  items, 
RL/IRD  will  be  updating  the  IPAS  2000  concept  paper  over  the  next 
couple  of  months  and  it  will  be  disseminated  to  the  TIM  attendees. 
The  CKBA  ICD  was  recently  distrubuted  to  the  TIM  attendees  and  RL 
is  soliciting  feedback  on  the  document  (send  comments  to  Mr.  Dan 
Ventimiglia,  RL/IRDW).  In  the  next  few  months  RLARD  will  be 
conducting  follow-up  visits  to  individual  contractors  to  discuss  their 
programs  and  any  feedback  that  they  might  provide  with  respect  to 
the  TIM.  It  was  suggested  by  several  attendees  that  it  would  be 
practical  to  hold  future  TIMs  on  a  yearly  basis,  however  it  was 
concluded  that  the  next  TIM  should  probably  be  held  in  the  late  fall 
timeframe. 
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INTELLIGENCE  DATA  PROCESSING 
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r.  John  Sautter,  Project  Manager 
r.  Mark  McGee,  Lead  Systems  Engineer 


Key  Technical  Challenges 


CIP  Progrum  Coinpononis 
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GIP/IIPF  Archiicclure 


Processes 
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OBJECTIVE:  STUDY  THE  APPLICATION  OF  NEURAL  NETWORK 

TECHNOLOGY  TO  THE  INDICATIONS  &  WARNING  PROBLEM 


INVESTMENT:  TYPE  EBIQB  EY9!  TOTAL 

($  IN  K)  3600/6.2  300  50  350 
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INDICATIONS  ANALYSIS 
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strategic  Systems  Operations  Center 
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strategic  Systenns  Operations  Center 


Database  Query  Support  ProcessQC  (QSPV  Master  Implement 
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Strategic  Systems  Operations  Center 


QSP  Overcomes  Data  Access  Barriers  in 
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-pnc -  -  strategic  Systems  Operations  Center 

Strength  Through  Understanding 


PROJECT  DESCRIPTION:  Database  Query  Support  Processor 


- Strategic  Systems  Operations  Center 

Strength  Through  'llnelcrstanding 


- — - Strategic  Systems  Operations  Center 

Strength  Through  Understanding 


Logical  View  of  QSP 
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Strategic  Systems  Operations  Center 


-pnc -  - Stratagic  Systems  Operations  Center 

Strength  Through  Understanding 


-pnc - -  -  strategic  Systems  Operations  Center 

Strength  Through  Understanding 


nnc -  -  strategic  Systems  Operations  Center 

Strength  Tliroiigh  llnd^rstandlng 
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-pnc -  -  Strategic  Systems  Operations  Center 

Strength  Through  Understanding 


QSP  Query  Execution 
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-pnc -  -  Strategic  Systems  Operations  Center 

Strength  Through  Understanding 


- - - Strategic  Systems  Operations  Center 

Strengtii  Through  lincierstanding 
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Strategic  Systems  Operations  Center 


COOPERA 
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Aaenda 
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Extend  results  of  prior  research  from  the  CAESAR 
project  to  include; 
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New  scenario  development 
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CKBA  Architecture 
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Event  Manager 
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Manager  Conce 


WORLD  - GEO 


Event  Manager  Aoplication  Program  Interface  (API) 
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nnc 


Expert  Communication  Process  (XCP) 
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Event  expression  through  a  knowledge 
exchange  language  (KXL) 


ate  die 
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XCP  as  an  Embedded  Event  Handler 
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XCP  API 
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Explicitly  represent  control  knowledge 


KXL  Encodings 
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KXL  Values 
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KXL  Domain  Kndwiedae  —  Objects  &  Classes 
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[CER  CertaintyValue] ) 
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KXL  Comm. 
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HARRIS 
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Advanced  Reasoning  Theory 
Program 
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HARRIS 

Govfnnwnt  Intonnation 
SystMW  Ohrition 


Agenda 


1.  Program  Objectives 

2.  Program  Status 

3.  ART*based  Message  Understanding  System  (AMUS) 

4.  AMUS  Demo 
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Objectives 

Continue  the  research  and  development  of  a  new,  general 
architecture  for  natural  language  understanding. 

(general  s  not-brittle  *  multi-domain  =  14+  technical  issues). 

1 .  Rename  architecture  from  Cortical  Thought  Theory  (CTT)  to 
Advanced  Reasoning  Theory  (ART). 

2.  Port  ART  algorithms/software  from  Symbolics  to  Sun/Unix. 

3.  Redesign  system  based  on: 

•  lessons  learned  during  NTOG  (e.g.  dictionary), 

•  PGIP  specification. 

3.  Simulate/measure  parallelism  in  NL  algorithms. 

4.  Apply  to  Long  Range  Air  messages. 

5.  Formally  test. 

6.  Investigate  addition  of  imagery/speech  inputs. 


HARRIS 

GowwniiMni  InfofmstkMi 
Syatams  OMston 
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HARRIS 

GowarmiMnl  InfoiniaUon 
Systams  Division 


Status 


1 .  Software  development  completed  (for  the  most  part). 

2.  Program  has  been  "on  hold"  while  awaiting  approval  of  new  SC  IF. 

3.  Soon  to  begin  development  of  LRA  knowledge  bases. 
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nAfirllO  ART  Message  Understanding  System 

GovemiiMni  iniorniaiion  Architecture 

Systems  Division 
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Inlerlocos  to  iisor/dovelopor. 
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Disk  hiokiip 
oil  coiTccicd 
root  words 


HARRIS 

Govtmmtnt  lirfomutton 
Syatiiiis  Division 


ART  CSU 


CAPTAIN 

FLEW 

PLANE 

posiadj 

posrvero 

posiart 

posiadj 

def:def 

ciassirank 

posinoun 

classihuman 

mod:rank 

eventrmove 

agenthuman 

obiectraircraft 

posYerb* 

event*move 

aaentbird 

posinoun 

dassrlnsect 

posrnoun* 

dassrball 

defrdef 

dassilevel 

posinoun 

dassiairolane 

posinoun* 

classnool 

EVENT-1 
VERB:  VERB-1 
AGENT:  OBJECT-1 
OBJECT:OBJECT-2 


TYPE:  (HUMAN  ANIMAL  AGENT) 


VERB-1 
WORD:  FLY 

TYPE:  (MOVE  ACTION  EVENT) 


OBJECT-2 
WORD:  PLANE 

TYPE:  (AIRPLANE  AIRCRAFT  VEHICLE) 


HARRIS 

Govermmnt  Infbnnation 
Systems  Division 


Example  ART  Hierarchy 


EVENT 


mas 


AGENT  OBJECT 


THE  CAPTAIN  FLEW  THE  PLANE 


#FLY  V.  (flew,  flown,  flying)  %pos.vein;  1  to  operate  an  aircraft  %tv»rnmovm, 
%agentJiuman:  %ot^a:aucnft  2  to  move  through  the  air  using  wings,  as  a 
bird  Xevenr^nove;  Xagantijint.  -n.  (fOes)  %pos:rmtr,  1  any  of  a  large  group 
of  insects  with  two  transparent  wings  %dass:ms9ct.  2  a  baseball  batted  high 
into  the  air  %dassijaJI; 

#PLANE  ad|.  %pos:adj:1  flat  level  %dassJ»v»l;  -n.  KposTKun;  1  short  for 
airplane  %ciass-.aitplan«:  2  a  caupentefs  toot  for  leveling  or  smoothing  wood 
%d3ss.lool; 
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HARRIS 

Govanumni  bitonnation 
SystMiM  OMsion 


FILTER  CSU 


Input  Event 
From  ART 

Sentence:  The  B-60  flev. 

(object- 1 
(word  (B-60)) 

(type  (aircraft))) 
(verb-1 
(word  (fly)) 

(type  (move))) 

( event- 1 

(verb  (verb- D)  J 

(agent  (object- 1 )))  / 


Rules  and  Tables 
from  Fact  Base 

RULE  Move- 1 
((verb  :type  move) 
(agent  :type  aircraft 
rword  X?)) 

■  > 

AIRCRAFT_TTPE.  X? 


Filter 

CSU 


Attribute- Value  Pairs 


AIRCRAFT_TYPE,  B-60 
NUMBER-OF_AIRCRAFT.  1 
FROM-LOCATION.  UGANDA 
TOJL(XATION.  KENYA 
TIME,  09451 
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HARRIS 

GovwunK  Intemution 
Systms  Division 


FILTER  CSU 


Sentence: 

The  B-60  flrv. 


((verb  (type  move)) 

(agent  (type  aircraft) 

(word  X7))) 

(event- 1 

(verb  (verb-D) 

(agent  (object- 1))) 

Binding  for  RULE: 
AIRCRAFT_TTPE.  B-60 


(verb  (type  move)) 
((verb  (verb-D) 
(agent  (objea-D)) 

(verb  (type  move)) 
(verb  (verb-D) 

AND 


(agent  (type  aircraft) 
(word  X?)) 
((verb  (verb-D) 
(agent  (obfect-l))) 


(agent  (type  aircraft) 
(word  X?)) 
(verb  (verb-D) 


(agent  (type  aircraft) 
(word  X?)) 
(agent  (object-!)) 


FAIL 


(type  move) 
((word  (fly)) 
(type  (move))) 


(type  aircraft) 
((word  (B-60)) 
(type  (aircraft)) 


(word  X7) 

((word  (B-60)) 
(type  (aircraft)) 


1 

yOl 

V 

I 

ff 

i. 

(type  move) 
(word  (fly)) 

(type  move) 
(type  (move)) 

(type  aircraft) 
(word  (B-60)) 

(type  aircraft) 
(type  (aircraft)) 

(word  X7) 

(word  (B-60)) 

t 


It 


FAIL 


SUCCESS 


FAIL 


SUCCESS 


SUCCESS 


I 


Binding  Created: 
(X7  (B-60)) 
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HARRIS 

GovMiHiMnt  InfomaikMi 
SystMiia  DMilon 


UNIT.  KA930/GULU 
AC  TYPE,  B-6(VBUFF-C 
NUM_AC.  3 
ACTIVITY.DAY,  08 
ACTlVrrY.MOMTH.  AUG 
ACTIVITY  DAY.  09 
ACTIVITY  MONTH.  AUG 
UNIT,  KAOOO/MASA 
AC  TYPE,  F-TYPE/BUNNY 
NUM.AC.  2 
ACTIVITY  DAY.  08 
ACTIVITY  MONTH.  AUG 


Express  CSU 
input  &  Output 


FLIGHT 

%UNir 

•STYLE:  QUOTES 
•ALIASES:  UNIT 
•SUBCLASS_DEST:  UNIT 
•INSTANCE  DEST:  UNIT 
•TYPE;  CU^  KEY 
%A1RCRAFTTYPE 
•STYLE:  QUOTES 
•ALIASES:  AC  TYPE 
•SUBCIASS  OEST:  AC  TYPE 
•INSTANCE  OEST:  AC  TYPE 
•TYPE;  CLASS  KEY 
%MIN  NUM  OF  AIRCRAFT 
•ALIASES:  MIN  NUM  AC.  NUM  AC 
•SUBCLASS  DECT:  MM  NUM  ~AC 
•INSTANCE  DECT:  MM  NUM  AC 
•FILLED  ACTION:  COMPARE  LESS  CLASS 


FILTER  output 


Output  Vectors 


Vector  Definition 
from  KB  file 


VECTOR:  FLIGHT 
UNC:  *KA83(VQULU* 
AIRCRAFTTYPE:  *B-6(VBUFF-<r 
MM  NUM  OF  AIRCRAFT:  3 
MAX  NUM  OF  AIRCRAFT:  3 
FROM: 

LAST  LOCATION: 

TO 

CURRENT  LOCATION: 

SERIAL  NUMBER: 

FOLLOW  UP  TO: 

FOaOW  UP  NUMBER:  . 
SOURCE: 

TlMEOFACTIVmr:  08(null)AUQ 
MESSAGE  OTG: 


VECTOR:  FUGHT 
UNrr;  •KAeSOGULU* 
AIRCRAFTTYPE:  •B-60/BUFr-C* 
MM  NUM  OF  AIRCRAFT;  3 
MAX  NUM  OF  AIRCRAFT:  3 
FROM; 

LAST  LOCATION: 

TO 

CURRENT  LOCATION: 

SERIAL  NUMBER: 

FOLLOW  UP  TO: 

FOaOW  UP  NUMBER: 

SOURCE: 

TlMEOFACTIVnY;  09(nuinAUG 
MESSAGE  DTQ: 


VECTOR:  FLIGHT 
UNIT:  *tCA00(VMASA* 

AIRCRAFT  TYPErF-TYPE«UNNr 
MM  NUM  OF  AIRCRAFT:  2 
MAX  NUM  OF  AIRCRAFT:  2 
FROM: 

LAST  LOCATION; 

TO 

CURRENT  LOCATION: 

SERIAL  NUMBER: 

FOLLOW  UP  TO: 

FOaOW  UP  NUMBER: 

SOURCE: 

TIME  OF  ACTIVITY:  08(null)AUG 
MESSAGE  DTQ: 
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GTE  GOVERNMENT  SYSTEMS  /  MILITARY  CENTER 
SYSTEMS  DIRECTORATE 
COLORADO  SPRli'IGS,  COLORADO 


Government 

Syslems/MCSD 
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IDENTIFY  CANDIDATE  PATTERN  RECOGNITION 
TECHNOLOGIES 


178 


Expert  system  approach  endorsed. 

JUL  91 :  Work  initiated  on  classified  models  for  expert  system  using 
USSPACECOM-supplied  data. 
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INTEGRATE  INTO  C2TAS  TOOLSET 
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PRUNE  SEARCH  SPACE 

DERIVE  HIGHER  LEVEL  CONCLUSIONS 
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SYSTEM  OVERVIEW 
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.  EXPLANATION  USES  A  MIXTURE  OF  GRAPHICS  AND  LANGUAGE  TEXT 

.  SYSTEM  BUILT  TO  ALLOW  EASY  TRANSITION  TO  OTHER  ANALYSIS 
DOMAINS 
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lOMBINATION  OF  INDUCTIVE  AND  EXPLANATION-BASED 
EARNING  SHOW  PROMISE 
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Convert  to  Motif 
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Expert  system  architecture 
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New  tool  development 
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2000  15th  Street  North 
Arlington,  Virginia  2220 
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FINE-GRAINED  FILTER  ON  1ST  PASS  OF  MESSAGE  TRAFP::  (GIP) 
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GIP  PASSES  ZONED  MESSAGE  TO 
WIDE,  NLU  SHELL.  ETC. 
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NEWLY  RELEVANT  SECTIONS  OF  MESSAGE 
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CD-ROM  drive;  internal  disk  drive 

Sun's  Lucid  Common  Lisp  (with  CLOS  and  LispView) 
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3.  Recognize  speech 

Isolated  word,  speaker  dependent 
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Ran  the  20  messages  through  PLUM  (BBN's  message 
processing  system)  to  create  templates  with  a  recall  of 
46  and  precision  of  94 

BBN  Systems  and  I'echnolOgieS  M 
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BBN  Systems  and  Technologies 


Partial  Domain  Model 
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BBN  Systems  and  Technologies 
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KIIN  Sysiciiis  uihI  rccliiioliti'ics 
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IIIIN  Syslviiiii  uimI  ri‘cliiiolo{>iv.s 


llltN  Syslciii.s  uiul  rccliiiol(>(>ies 


229 


230 


ItllN  Syslenis  und  'l'i‘chnolot>ies 


231 


I,  pill!  Slll.lIK^t;  |SJt|]| 


MISSION 
OP 

ROME  LABORATORY 

Rome  Laboratory  plans  and  executes  an  interdisciplinary  program  in  re¬ 
search,  development,  test,  and  technology  transition  in  support  of  Air 
Force  Command,  Control,  Communications  and  Intelligence  (C  I)  activities 
for  all  Air  Force  platforms.  It  also  executes  selected  acquisition  programs 
in  several  areas  of  expertise.  Technical  and  engineering  support  within 
areas  of  competence  is  provided  to  BSD  Program  Offices  (POs)  and  other 
ESD  elements  to  perform  effective  acquisition  of  C  l  systems.  In  addition, 
Rome  Laboratory's  technology  supports  other  AFSC  Product  Divisions,  the 
Air  Force  user  community,  and  other  DOD  and  non-DOD  agencies.  Rome 
Laboratory  maintains  technical  competence  and  research  programs  in  areas 
including,  but  not  limited  to,  communications,  command  and  control,  battle 
management,  intelligence  information  processing,  computational  sciences 
and  software  producibility,  wide  area  surveillance/sensors,  signal  proces¬ 
sing,  solid  state  sciences,  photonics,  electromagnetic  technology,  super¬ 
conductivity,  and  electronic  reliability/maintainability  and  testability. 


